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Abstract

Background: Fear of recurrence (FoR) is a prevalent concern among breast cancer survivors (BCS), yet few accessible
interventions exist. This study evaluated a targeted eHealth intervention, “FoRtitude,” to reduce FoR using cognitive
behavioral skills training and telecoaching. Methods: BCS (N ¼196) were recruited from an academic medical center and 3
National Cancer Institute Community Oncology Research Program community sites, had stage 0-III breast cancer, were 1-
10 years postprimary treatment, with moderate to high FoR and familiarity with the internet. Using the Multiphase
Optimization Strategy, participants were independently randomly assigned to 3 cognitive behavioral skills (relaxation,
cognitive restructuring, worry practice) vs an attention control condition (health management content [HMC]) and to
telecoaching (motivational interviewing) vs no telecoaching. Website content was released across 4 weeks and included
didactic lessons, interactive tools, and a text-messaging feature. BCS completed the Fear of Cancer Recurrence Inventory at
baseline and at 4 and 8 weeks. Fear of Cancer Recurrence Inventory scores over time were compared using mixed-effects
models. All statistical tests were 2-sided. Results: FCRI scores [SD] decreased statistically significantly from baseline to
postintervention (T0¼53.1 [17.4], T2¼41.9 [16.2], P< .001). The magnitude of reduction in FCRI scores was comparable across
cognitive behavior therapy (CBT) and attention control HMC conditions and was predicted by increased self-efficacy.
Telecoaching was associated with lower attrition and greater website use (mean adherence score [SD] ¼ 26.6 [7.2] vs 21.0
[10.5], P< .001). Conclusions: BCS experienced statistically significant reductions in FoR postintervention, but improvements
were comparable between CBT and attention controls. Telecoaching improved adherence and retention. Future research is
needed on optimal integration of CBT and HMC, dose, and features of eHealth delivery that contributed to reducing FoR. In
the COVID-19 era, remote delivery has become even more essential for reaching survivors struggling with FoR.

Fear of recurrence (FoR) (1) is a common, distressing experience
among cancer survivors. Among breast cancer survivors (BCS),
48% reported FoR-related intrusive thoughts and 24%-56%
reported moderate-severe FoR (2-7). FoR is associated with
increased anxiety and lower quality of life and persists for
years following treatment even among survivors at low risk

(2,5,6,8-12). Help managing FoR is the most pressing unmet need
among long-term survivors (13,14). FoR costs resources, with
higher health-care use among BCS with elevated FoR (15,16).

The need for evidence-based, targeted FoR interventions has
been widely acknowledged (1,15,17,18). FoR interventions to
date report small-to-moderate effects, suggesting further
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intervention development is needed (19,20). Among the most
promising, cognitive behavior therapy (CBT) teaches active,
adaptive strategies to cope with distress (21-24). CBT has been
studied in combination with mind-body interventions (25) but
not with techniques to bolster adherence, such as motivational
interviewing. Moreover, lack of CBT providers, cost, insurance,
and logistical challenges (26) limit access. eHealth interventions
overcome these obstacles (27) and have demonstrated efficacy
for distress (28-30).

“FoRtitude” (31) is a targeted eHealth CBT intervention
grounded in a theoretical model of FoR (32) designed to teach
strategies to manage FoR. To our knowledge, this is the first
CBT-based eHealth intervention specifically targeting FoR.
FoRtitude was developed by tailoring evidence-based CBT strat-
egies for anxiety to the management of FoR and adapting these
strategies for eHealth delivery based on user-centered design
(31).

This study applied the Multiphase Optimization Strategy
(MOST) (33,34) innovative design to evaluate 3 CBT strategies
(relaxation, cognitive restructuring, worry practice) and
telephone-based motivational interviewing (35) to increase ad-
herence (telecoaching) to build an optimized eHealth interven-
tion (36). We hypothesized that each CBT strategy would be
more effective than an attention control (health management
content [HMC]) in reducing FoR. We also hypothesized that BCS
randomly assigned to telecoaching would demonstrate greater
FoRtitude site use and a greater reduction in FoR. Based on our
theoretical model (32), we further reasoned that increased self-
efficacy to manage breast cancer would be associated with re-
duced FoR.

Methods

Participants

Eligibility criteria included stage 0-III breast cancer at diagnosis,
completion of primary breast cancer treatment 1-10 years before
consent (current hormonal treatment allowed), disease free,
18 years and older, score 13 and over on the Fear of Cancer
Recurrence Inventory (FCRI) severity subscale (validated FoR
screening) (37), internet familiarity, mobile telephone with text-
messaging capabilities, proficiency in English, and ability to pro-
vide informed consent.

Recruitment

From December 2014 to September 2015, BCS were recruited
from the Robert H. Lurie Comprehensive Cancer Center of
Northwestern University and 3 National Cancer Institute
Community Oncology Research Program (NCORP) Community
Sites (Aurora, Colorado Cancer Research, and Metro Minnesota
NCORPs). The study was approved by the institutional review
boards at participating sites. Clinic staff introduced the study to
potentially eligible BCS and provided an institutional review
board–approved study brochure. BCS accessed the study web-
site to provide informed consent and demographic and medical
characteristics and to complete eligibility screening . Eligible
BCS received a hyperlink directing them to the baseline
assessment.

Design

The FoRtitude trial (clinicaltrials.gov #NCT03384992) used the
MOST framework (33,34) to individually evaluate 4 intervention
components (3 CBT-based strategies vs an attention control as
well as telecoaching vs no telecoaching for a total of 23*2¼ 16
unique groups) using a randomized, full factorial trial
(Supplementary Table 1, available online). Attention control
components included HMC in the same eHealth format as CBT-
based treatment components. Telecoaching included 4 weekly
telephone-based motivational interviews to promote FoRtitude
site use adherence delivered by 2 coaches following a manual-
ized protocol (38,39). New FoRtitude site content was released 3
times per week to maximize site engagement. Assessments
were at baseline (T0) and at 4 (T1) and 8 (T2) weeks after the first
FoRtitude site log-in.

Intervention: Description of FoRtitude eHealth Site

The FoRtitude eHealth site included didactic content, interac-
tive tools, and an interactive text messaging feature.
Participants were encouraged to use the FoRtitude site several
times per week for 4 weeks. The website, intervention compo-
nents, attention control components, and functionality are de-
scribed in the Supplementary Methods (available online).
FoRtitude CBT components have been previously described (31).

Treatment Adherence

FoRtitude eHealth Website Use. Objective data on FoRtitude web-
site use were obtained by extracting the number of logins and
website pages accessed to quantify lessons completed, times
tools were used, and text messages sent. Adherence from ran-
dom assignment to T2 was summarized using an index-based
approach. Each adherence component (number of logins, les-
sons read, tool use, texts sent) was assigned a score from 0 (not
adherent) to 10 (full adherence, ie, �6 logins, �6 lessons com-
pleted, �6 tools used, �3 text messages sent). Cronbach’s alpha
(.74) was acceptable.

Telecoaching. Participants randomly assigned to telecoaching
(n¼ 97) received up to 4 weekly telecoaching sessions (38,39) ap-
proximately 15 minutes in duration focused on FoRtitude site
use adherence using motivational interviewing.

Measures

Patient-reported outcome (PRO) measures were administered
online using Assessment Center (40) at T0 (baseline, before ran-
dom assignment), T1 (4 weeks after the first FoRtitude login, im-
mediately postintervention), and T2 (8 weeks after login,
4 weeks postintervention). Participants received incentives for
completing PROs, described below (clinicaltrials.gov
#NCT03384992).

Primary Outcome.FoR was measured using FCRI total score cal-
culated using the sum of FCRI subscales Distress, Triggers,
Function, Insight, and Severity (41). We determined that a priori
FCRI total score would not include the FCRI Coping subscale be-
cause coping was identified as an intervention target. The
Reassurance subscale was not included in the FCRI total score
because of low internal consistency, similar to previous reports
(42). The FCRI total score ranged from 0 to 120, with a higher
score reflecting higher FoR.
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Secondary Outcomes.The Concerns about Recurrence Scale 4-
item subscale (3) was administered as a secondary measure of
FoR. Secondary outcomes included cancer-specific distress
(Impact of Events Scale–Revised) (43,44), anxiety, depression, fa-
tigue, sleep disturbances, and cognitive problems (PROMIS com-
puter adpative tests), health-related quality of life (PROMIS
Global Health-10 item), and self-efficacy to manage breast can-
cer (Breast Cancer Self-Efficacy Scale [BCSE]) (45), which was de-
fined a priori as an intermediary intervention target.

Sample Size

Based on previous research (47) and our pilot work (46), the
sample size was chosen to detect a medium effect size (Cohen
d¼ 0.50) (46,47) comparing each of the 3 CBT components with
the attention control components regarding FoR scores 4 weeks
postintervention (T2; week 8), with a 2-sided type I error proba-
bility of 0.10 and 80% power (36), requiring 112 patients total (56
per treatment vs control arm) to test main effects. With 20% an-
ticipated attrition (29), we planned to accrue 144 patients. After
enrolling 25% of participants, we observed slightly higher than
anticipated attrition at 8 weeks and increased accrual to 196
BCS.

Random Assignment and Blinding

On baseline assessment completion, the study coordinator ran-
domly assigned BCS to an experimental group (of 16) using a
pregenerated random assignment table provided by the statisti-
cian using blocked random assignment to ensure balanced
sample sizes in each condition. BCS were blinded to random as-
signment, with the exception of telecoaching, which required
disclosure to coordinate telecoaching sessions. BCS in all 16 ex-
perimental groups received access to the FoRtitude site, and site
content was tailored to experimental group. BCS received CBT
or attention control content (HMC) each week. With 196 en-
rolled, we expected n¼ 16 BCS to be randomly assigned to each
of the 16 experimental groups. Intervention content was deliv-
ered independently from the study team via web-based
FoRtitude site. Outcomes were independently assessed via web-
based PRO administration. The study coordinator played no role
in intervention delivery or assessment of outcomes.
Telecoaches were blinded to participant random assignment.

Statistical Analysis

All analyses were carried out in SAS (version 9.4, Cary, NC). A 2-
sided alpha level of .05 was used to determine statistical signifi-
cance. Descriptive statistics were computed to describe the
study population, website use, and summarize outcome meas-
ures from T0 to T2. v2 tests and independent samples t tests
compared eligible BCS (vs noneligible) and BCS completing all 3
assessments (vs not) on demographic and other variables.
Paired t tests assessed changes over time in bivariate analyses
for our primary outcome of total FCRI score as well as our sec-
ondary PRO of interest.

Intervention effects on FCRI total score were estimated in a
mixed model with a random participant effect , and fixed effects
of time (T0, T1, T2), treatment assignment (yes/no), all possible
interactions by treatment, and first-order interactions between
each treatment assignment and time in an intent-to-treat anal-
ysis. Linear contrasts estimated average within-person changes
by time by treatment group. An initial model included the

covariates stage and age at diagnosis, time since diagnosis, time
since treatment completion, and current hormonal therapy
(yes/no) per the planned protocol analysis. Finally, we repeated
the above modeling with time-varying change in BCSE score
from baseline included as a covariate.

To obtain estimates of effect size, we divided average esti-
mated FCRI total change scores by the baseline SD of the score.
At the individual level, a 0.5-SD change from the participant’s
own baseline score (48) was used to estimate the proportion of
BCS with improved, stable, or worsened FoR from T0 to T2 and,
similarly, improved, stable, or worsened self-efficacy from T0 to
T1.

Results

Sample Characteristics

A total of 405 BCS were approached; 241 (59.5%) completed on-
line consent and eligibility screening, and 204 (84.6%) were eligi-
ble (Figure 1, CONSORT). Of 204 eligible BCS, 196 (96.1%)
completed baseline assessment and were randomly assigned.
Among those randomly assigned, 186 (94.9%) logged onto the
FoRtitude site at least once, 151 completed T1, and 153 com-
pleted T2. BCS randomly assigned to telecoaching were statisti-
cally significantly more likely to complete the 4-week
assessment compared with those randomly assigned to no tele-
coaching (Table 1; P¼ .03). Attrition was comparable across
other group assignments (Table 1).

Demographic, medical characteristics, and baseline FCRI se-
verity scores were well balanced by random assignment (Table
2) and were comparable between BCS who completed all assess-
ments and those with missing data. Eligible BCS were compara-
ble with noneligible BCS on demographic and disease
characteristics.

Primary Outcome: FCRI Change Pre- to Postintervention
by Intervention Component

FCRI total score, our primary endpoint, decreased statistically
significantly from T0 to T2 for all conditions, including atten-
tion control (T0¼ 53.1 [SD¼ 17.4], T2¼ 41.9 [SD¼ 16.2], P< .001;
Table 3). A statistically significantly decreased FCRI total score
was also observed for all groups from T0 to T1 (T0¼ 53.1
[SD¼ 17.4], T1¼ 41.9 [SD¼ 16.2], P< .001). Similarly, FCRI sub-
scale scores decreased from T0 to T1 (Supplementary Table 2,
available online).

Table 4 shows the main model results. For this model, we re-
moved all covariates mentioned above (eg, stage, age at diagno-
sis) because a likelihood ratio test comparing the full model
with these covariates to a reduced model was not statistically
significant (P> .30). Additionally, inclusion of these covariates
did not alter any conclusions about effects of treatment vs con-
trol conditions on outcome, and our random assignment led to
groups well-balanced on these and other covariates. We found
no evidence in model comparisons using likelihood ratio tests
that any interaction term between treatments and time—first-
order or higher-order—were statistically significant. However,
we included first-order interactions between treatment and
time in our final model despite their lack of individual and over-
all statistical significance, because of their relevance to our
main hypothesis. We eliminated from our final model all other
interactions.

A
R

T
IC

LE

L. I. Wagner et al. | 1497

https://academic.oup.com/jnci/article-lookup/doi/10.1093/jnci/djab119#supplementary-data


Our final model (Table 4; Figure 2) indicates statistically signif-
icant decreases in FCRI score at T2 within all groups, independent
of CBT or HMC content. Thus, we found no statistically significant

“treatment effect” because of the comparable magnitude of de-
crease for each CBT vs HMC comparison. The P values in the final
column of Table 4 derive from a model-based estimated contrast

Potentially eligible breast cancer survivors 
approached 

n = 405 

No response  
n = 59 

Refused 
n = 105 

Too busy: 31 
No internet access: 20 
Not concerned about 
FoR: 15 
Not fluent in English: 7 
Concerned about 
privacy: 5 
Does not want reminder 
about cancer: 4 
Too ill: 1 
Does not like surveys: 1 
No reason given: 21 

Consented 
N = 241 

Eligible 
n = 204 

Ineligible 
n = 35 

FCRI severity <13: 
33 

No text message 
capability: 2 

Did not complete 
screening items 

n = 2 

Baseline assessment 
completed (T0) 

n = 196 

Baseline assessment  
not completed 

n = 8 

Randomized 
n = 196 

Sent hyperlink for 
baseline assessment 

N = 204 

Screened 
for eligibility 

n = 239 

Figure 1. CONSORT diagram. FCRI ¼ Fear of Cancer Recurrence Inventory; T0 ¼ baseline; FoR ¼ fear of recurrence.

Table 1. FoRtitude site use and retention by intervention component

Site use and retention Total sample

Factors (N¼ 196 randomized)

1 2 3 4

Relaxation Cognitive restructuring Worry practice Telecoaching

On/yes Off/HMCa On/yes Off/HMCa On/yes Off/HMCa Yes No

Allocated to intervention 196 98 98 98 98 98 98 97 99
Site use, No. (%)

No log-in 10 (5.1) 4 (4.1) 6 (6.1) 8 (8.2) 2 (2.0) 6 (6.1) 4 (4.1) 6 (6.2) 4 (4.0)
Low 82 (46.8) 35 (35.7) 47 (48.0) 41 (41.8) 41 (41.8) 42 (42.4) 40 (41.2) 29 (29.9) 53 (53.5)
Medium 55 (28.1) 31 (31.6) 24 (24.5) 30 (30.6) 25 (25.5) 32 (32.3) 23 (23.9) 33 (34.0) 22 (22.2)
High 49 (25.0) 28 (28.6) 21 (21.4) 19 (19.4) 30 (30.6) 19 (19.2) 30 (30.9) 29 (28.9) 20 (20.2)

Lost to follow-up, No. (%)
Withdrew
0 to 4 wk 6 (3.1) 3 (3.1) 3 (3.1) 5 (5.1) 1 (1.0) 2 (2.0) 4 (4.1) 3 (3.1) 3 (3.0)
>4 to 8 wk 6 (3.1) 2 (2.0) 4 (4.1) 3 (3.1) 3 (3.1) 4 (4.0) 2 (2.1) 1 (1.0) 5 (5.1)

Completed 4-week assessment
(T1), No. (%)

151 (77.8) 77 (78.6) 74 (74.8) 68 (69.4) 83 (84.9) 73 (73.7) 78 (80.4) 81 (83.5) 70 (70.7)

Completed 8-week assessment
(T2), No. (%)

153 (78.1) 78 (79.6) 75 (76.5) 69 (70.4) 84 (85.7) 74 (74.8) 79 (81.4) 80 (82.5) 73 (73.7)

aHMC ¼ health management content.

A
R

T
IC

LE

1498 | JNCI J Natl Cancer Inst, 2021, Vol. 113, No. 11



Table 2. Demographic and clinical characteristics of study sample (N¼ 196) overall and by randomization factor

Demographic and clini-
cal characteristics

Total
sample

Sample characteristics by each randomization factora

Relaxation Worry practice Cognitive restructuring Telecoaching

Yes No Yes No Yes No Yes No

Sample size, No. 196 98 98 98 98 98 98 97 99
Demographics

Mean age at screening
(SD), y

54.7 (9.8) 54.6 (9.3) 54.8 (10.2) 55.0 (9.4) 54.4 (10.2) 53.7 (10.0) 55.6 (9.5) 54.1 (10.1) 55.3 (9.4)

Range 26.0-76.0 30.0-74.0 26.0-76.0 30.0-76.0 26.0-74.0 26.0-74.0 30.0-76.0 26.0-76.0 33.0-76.0
Race, No. (%)

Non-Hispanic White 174 (88.8) 90 (91.8) 84 (85.7) 87 (87.9) 87 (89.7) 84 (85.7) 90 (91.8) 89 (91.8) 85 (85.9)
Hispanic White 9 (4.6) 4 (4.1) 5 (5.1) 6 (6.1) 3 (3.1) 6 (6.1) 3 (3.1) 4 (4.1) 5 (5.1)
Non-Hispanic

African American
6 (3.1) 1 (1.0) 5 (5.1) 3 (3.0) 3 (3.1) 2 (2.0) 4 (4.1) 3 (3.1) 3 (3.0)

Non-Hispanic Asian 4 (2.0) 2 (2.0) 2 (2.0) 1 (1.0) 3 (3.1) 4 (4.1) 0 (0.0) 1 (1.0) 3 (3.0)
Other 1 (0.5) 1 (1.0) 0 (0.0) 1 (1.0) 0 (0.0) 1 (1.0) 0 (0.0) 0 (0.0) 1 (1.0)
Missing 2 (1.0) 0 (0.0) 2 (2.0) 1 (1.0) 1 (1.0) 1 (1.0) 1 (1.0) 0 (0.0) 2 (2.0)

Latinx, No. (%)
No 184 (93.9) 93 (94.9) 91 (92.9) 91 (91.9) 93 (95.9) 90 (91.8) 94 (95.9) 93 (95.9) 91 (91.9)
Yes 11 (5.6) 4 (4.1) 7 (7.1) 7 (7.1) 4 (4.1) 7 (7.1) 4 (4.1) 4 (4.1) 7 (7.1)
Missing 1 (0.5) 1 (1.0) 0 (0.0) 1 (1.0) 0 (0.0) 1 (1.0) 0 (0.0) 0 (0.0) 1 (1.0)

Education, No. (%)
Some high school 1 (0.5) 1 (1.0) 0 (0.0) 1 (1.0) 0 (0.0) 1 (1.0) 0 (0.0) 1 (1.0) 0 (0.0)
High school

graduate
7 (3.6) 4 (4.1) 3 (3.1) 4 (4.0) 3 (3.1) 2 (2.0) 5 (5.1) 2 (2.1) 5 (5.1)

Vocational or
technical school

15 (7.7) 4 (4.1) 11 (11.2) 6 (6.1) 9 (9.3) 3 (3.1) 12 (12.2) 6 (6.2) 9 (9.1)

Some college/
associate’s

40 (20.4) 15 (15.3) 25 (25.5) 21 (21.2) 19 (19.6) 23 (23.5) 17 (17.4) 25 (25.8) 15 (15.2)

College graduate 71 (36.2) 35 (35.7) 36 (36.7) 34 (34.3) 37 (38.1) 41 (41.8) 30 (30.6) 26 (26.8) 45 (45.5)
Graduate or

professional
school

53 (27.0) 33 (33.7) 20 (20.4) 27 (27.3) 26 (26.8) 24 (24.5) 29 (29.6) 33 (34.0) 20 (20.2)

Other 2 (1.0) 2 (2.0) 0 (0.0) 2 (2.0) 0 (0.0) 0 (0.0) 2 (2.0) 1 (1.0) 1 (1.0)
Missing 7 (3.6) 4 (4.1) 3 (3.1) 4 (4.0) 3 (3.1) 4 (4.1) 3 (3.1) 3 (3.1) 4 (4.0)

Marital status, No. (%)
Single 19 (9.7) 13 (13.3) 6 (6.1) 9 (9.1) 10 (10.3) 8 (8.2) 11 (11.2) 15 (15.5) 4 (4.0)
Married/domestic

partnership
153 (78.1) 73 (74.5) 80 (81.6) 76 (76.8) 77 (79.4) 77 (78.6) 76 (77.6) 73 (75.3) 80 (80.8)

Divorced 17 (8.7) 9 (9.2) 8 (8.2) 10 (10.1) 7 (7.2) 6 (6.1) 11 (11.2) 7 (7.2) 10 (10.1)
Separated 2 (1.0) 1 (1.0) 1 (1.0) 1 (1.0) 1 (1.0) 2 (2.0) 0 (0.0) 0 (0.0) 2 (2.0)
Widowed 5 (2.6) 2 (2.0) 3 (3.1) 3 (3.0) 2 (2.1) 5 (5.1) 0 (0.0) 2 (2.1) 3 (3.0)

Employment status,
No. (%)

Employed �32 h/wk 123 (62.8) 61 (62.2) 62 (63.3) 58 (58.6) 65 (67.0) 60 (61.2) 63 (64.3) 68 (70.1) 55 (55.6)
Unemployed 6 (3.1) 1 (1.0) 5 (5.1) 3 (3.0) 3 (3.1) 3 (3.1) 3 (3.1) 3 (3.1) 3 (3.0)
Homemaker 18 (9.2) 11 (11.2) 7 (7.1) 9 (9.1) 9 (9.3) 11 (11.2) 7 (7.1) 5 (5.2) 13 (13.1)
Retired 34 (17.4) 18 (18.4) 16 (16.3) 18 (18.2) 16 (16.5) 18 (18.4) 16 (16.3) 15 (15.5) 19 (19.2)
Disabled/medical

leave
5 (2.6) 3 (3.1) 2 (2.0) 4 (4.0) 1 (1.0) 1 (1.0) 4 (4.1) 0 (0.0) 5 (5.1)

Student 3 (1.5) 1 (1.0) 2 (2.0) 2 (2.0) 1 (1.0) 1 (1.0) 2 (2.0) 3 (3.1) 0 (0.0)
Other 2 (1.0) 1 (1.0) 1 (1.0) 2 (2.0) 0 (0.0) 1 (1.0) 1 (1.0) 2 (2.1) 0 (0.0)
Missing 5 (2.6) 2 (2.0) 3 (3.1) 3 (3.0) 2 (2.1) 3 (3.1) 2 (2.0) 1 (1.0) 4 (4.0)

Diagnostic history
Stage at diagnosis,

No. (%)
Stage 0 5 (2.6) 1 (1.0) 4 (4.1) 5 (5.1) 0 (0.0) 2 (2.0) 3 (3.1) 2 (2.1) 3 (3.0)
Stage I 87 (44.4) 48 (49.0) 39 (39.8) 40 (40.4) 47 (48.5) 42 (42.9) 45 (45.9) 47 (48.5) 40 (40.4)
Stage II 78 (39.8) 35 (35.7) 43 (43.9) 42 (42.4) 36 (37.1) 42 (42.9) 36 (36.7) 39 (40.2) 39 (39.4)
Stage III 26 (13.3) 14 (14.3) 12 (12.2) 12 (12.1) 14 (14.4) 12 (12.2) 14 (14.3) 9 (9.3) 17 (17.2)

Mean age at diagnosis
(SD), y

51.8 (9.4) 51.7 (8.8) 51.8 (9.9) 52.1 (8.9) 51.4 (9.8) 50.5 (9.3) 53.0 (9.2) 51.0 (9.8) 52.5 (8.9)

Range 24.8-73.6 28.6-68.6 24.8-73.6 28.6-73.6 24.8-68.9 24.8-68.9 28.6-73.6 24.8-73.6 30.6-71.3

(continued)
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of the difference in change scores for the 2 conditions (yes/no) of
each component. For instance, P value (.37) pertains to the com-
parison of the estimated differences of –11.62 (relaxation “yes”)
and �9.93 (relaxation “no” ¼ HMC), resulting in the estimated
“difference of differences” between conditions (relaxation vs
HMC) of �1.69. The P value (.37) pertains to the null hypothesis
that this estimated difference of differences¼ 0. Effect sizes for
the decline T0-T2 ranged from �0.55 to �0.69. Differences in ef-
fect sizes (CBT components vs attention control) were small
(�0.09 to 0.14). Change in FCRI total score T0 (SD¼ 17.8) to T2 of at
least 8.9 points represented a minimal clinically important differ-
ence. Using this threshold, 53.0% of BCS across CBT and HMC con-
ditions improved, 41.8% remained stable, and 5.2% reported
worsened FoR from T0 to T2.

When time-varying change in BCSE from T0 to the relevant
time point was included as a predictor, the magnitude of the
T0-T2 decline in FCRI total score was attenuated by, on average,
23%, with effect sizes ranging from �0.39 to �0.51
(Supplementary Table 3, available online). Increase in BCSE was
statistically significantly associated with decline in FCRI total
score from T0 to T2 (P< .001). The P values in Supplementary
Table 3 (available online) pertain to the same null hypothesis
test as the corresponding P values in Table 4.

Secondary Outcomes

The Concerns about Recurrence Scale severity score decreased
statistically significantly from baseline to 4 and 8 weeks in all
groups, replicating our finding of reduced FoR postintervention
using an alternative measure. PROs assessing secondary psy-
chosocial outcomes (general and health-related anxiety, depres-
sion), symptoms (fatigue, sleep impairments, cognitive
impairments), and overall health improved statistically signifi-
cantly from baseline to 8 weeks (Supplementary Table 2, avail-
able online). Psychometric properties for PROs were acceptable
to excellent (Supplementary Table 4, available online).

Intervention Targets

The BCSE total score increased statistically significantly from
baseline to 4 and 8 weeks (Supplementary Table 2, available on-
line) in all groups (CBT and HMC), indicating increased confi-
dence in managing breast cancer recurrence from pre- to
postintervention. As shown in Supplementary Figure 1, A (avail-
able online), BCS with BCSE scores that exceeded the minimal
clinically important difference (�3.9 points) had a greater mag-
nitude of change on the FCRI, indicating greater FoR

Table 2. (continued)

Demographic and clini-
cal characteristics

Total
sample

Sample characteristics by each randomization factora

Relaxation Worry practice Cognitive restructuring Telecoaching

Yes No Yes No Yes No Yes No

Mean time since
diagnosis (SD), y

3.5 (3.0) 3.4 (3.1) 3.6 (2.9) 3.4 (2.8) 3.5 (3.2) 3.7 (3.4) 3.2 (2.5) 3.6 (3.2) 3.3 (2.7)

Range 0.2-19.1 0.3-19.1 0.2-16.9 0.2-15.2 0.4-19.1 0.2-19.1 0.4-15.2 0.4-19.1 0.2-15.2
Treatment history

Mean time since
treatment (SD), y

2.8 (2.5) 2.6 (2.4) 3.0 (2.6) 3.0 (2.8) 2.6 (2.0) 2.9 (2.4) 2.7 (2.6) 2.7 (2.1) 2.9 (2.8)

Range 0.1-15.0 0.1-15.0 0.1-13.3 0.1-15.0 0.1-12.0 0.1-13.3 0.1-15.0 0.1-13.3 0.1-15.0
Treatment received,

No. (%)
Surgery only 21 (10.7) 8 (8.2) 13 (13.3) 11 (11.1) 10 (10.3) 13 (13.3) 8 (8.2) 8 (8.3) 13 (13.1)
Chemotherapy only 1 (0.5) 0 (0.0) 1 (1.0) 1 (1.0) 0 (0.0) 0 (0.0) 1 (1.0) 0 (0.0) 1 (1.0)
Surgery þ

chemotherapy
37 (18.9) 20 (20.4) 17 (17.4) 21 (21.2) 16 (16.5) 18 (18.4) 19 (19.4) 18 (18.6) 19 (19.2)

Surgery þ RT 37 (18.9) 20 (20.4) 17 (17.4) 19 (19.2) 18 (18.6) 14 (14.3) 23 (23.5) 21 (21.7) 16 (16.2)
Surgery þ

chemotherapy þ
RT

99 (50.5) 50 (51.0) 49 (50.0) 46 (46.5) 53 (54.6) 53 (54.1) 46 (46.9) 49 (50.5) 50 (50.5)

Missing 1 (0.5) 0 (0.0) 1 (1.0) 1 (1.0) 0 (0.0) 0 (0.0) 1 (1.0) 1 (1.0) 0 (0.0)
Targeted therapy,

No. (%)
None 148 (75.5) 77 (78.6) 71 (72.5) 76 (76.8) 72 (74.2) 77 (78.6) 71 (72.5) 76 (78.4) 72 (72.7)
Received 43 (21.9) 17 (17.4) 26 (26.5) 22 (22.2) 21 (21.7) 18 (18.4) 25 (25.5) 19 (19.6) 24 (24.2)
Missing 5 (2.6) 4 (4.1) 1 (1.0) 1 (1.0) 4 (4.1) 3 (3.1) 2 (2.0) 2 (2.1) 3 (3.0)

Hormonal therapy,
No. (%)

No 38 (19.4) 14 (14.3) 24 (24.5) 21 (21.2) 17 (17.5) 22 (22.5) 16 (16.3) 17 (17.5) 21 (21.2)
Current 137 (69.9) 73 (74.5) 64 (65.3) 66 (66.7) 71 (73.2) 70 (71.4) 67 (68.4) 65 (67.0) 72 (72.7)
Past 20 (10.2) 10 (10.2) 10 (10.2) 12 (12.1) 8 (8.3) 6 (6.1) 14 (14.3) 14 (14.4) 6 (6.1)
Missing 1 (0.5) 1 (1.0) 0 (0.0) 0 (0.0) 1 (1.0) 0 (0.0) 1 (1.0) 1 (1.0) 0 (0.0)

aParticipants were randomly assigned independently to each factor. Data were provided for full sample and separately by factor to demonstrate balanced randomiza-

tion regarding demographics, clinical characteristics, and FoR at baseline. Sample size for each factor totaled 196; therefore, sample size summed across rows exceed

196. RT ¼ radiation therapy.A
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improvement compared with BCS with stable BCSE scores. The
FCRI Coping subscale was identified as an intervention target,
and plans to analyze this subscale separately were stated a pri-
ori. FCRI Coping subscale scores did not change from pre- to
postintervention (Supplementary Table 2, available online).

FoRtitude eHealth Use

BCS averaged 8.1 log-ins (SD¼ 8.27, range¼ 0-57). Forty partici-
pants (20.4%) accessed the site 1-2 times and 10 (5.1%) never
logged in. Site use was highest during week 1 (76.0%) and de-
creased at weeks 2 (57.1%), 3 (53.1%), and 4 (43.9%). Objective
website use metrics indicate 51.0%-91.8% read some didactic
content, 46.9%-75.0% read all didactic content, and 40.8%-74.0%
read didactic content and used the tool (Table 5). Among all par-
ticipants, 51.0% read all 6 lessons, 62.2% read 4 and more les-
sons, and 75.0% used at least 1 tool. Among those who
completed week 8 assessment, adherence was higher, with

64.1% reading all 6 and 71.9% reading 4 and more lessons.
Highest adherence with CBT-based didactic content and corre-
sponding tool was with relaxation (65.3%), followed by cognitive
restructuring (49.5%). Adherence was slightly lower with worry
practice (39.4%). Mobile texting use was low (4.1%-14.3%; Table
5). BCS with high FoRtitude site use adherence had a more ro-
bust improvement in FoR than those with low site use
(Supplementary Figure 1, B, available online). BCS randomly
assigned to telecoaching used the FoRtitude site more fre-
quently (mean adherence score [SD] ¼ 26.6 [7.2] vs 21.0 [10.5],
P< .001).

Discussion

On average, BCS reported statistically significant reductions in
FoR following a 4-week eHealth intervention aimed at teaching
skills to manage FoR. However, we found no evidence of differen-
ces between CBT or attention control, HMC, in the magnitude of

Table 3. Unadjusted means and change scores for primary outcome measure by randomization (N¼ 196)

Measure

Total
sample

(N¼ 196)c

Sample characteristics by each randomization factora, mean (SD)

Relaxation Worry practice Cognitive restructuring Telecoachingb

Yes (n¼ 98)c No (n¼ 98)c Yes (n¼ 98)c No (n¼ 98)c Yes (n¼ 98)c No (n¼ 98)c Yes (n¼ 97)c No (n¼ 99)c

FCRI: totald

T0 (baseline) 53.1 (17.4) 54.5 (17.9) 51.7 (16.9) 53.3 (15.4) 52.9 (19.3) 53.3 (17.4) 52.8 (17.5) 52.8 (17.5) 53.4 (17.3)
T1 (wk 4) 46.3 (16.5) 48.3 (16.9) 44.2 (16.0) 48.2 (16.1) 44.5 (16.8) 47.9 (15.9) 45.0 (17.0) 45.4 (16.7) 47.4 (16.3)
T2 (wk 8) 41.9 (16.2) 42.4 (16.0) 41.4 (16.5) 44.0 (15.2) 39.9 (16.9) 43.8 (16.4) 40.3 (15.9) 40.8 (16.3) 43.1 (16.0)
T0-T2 change

score
�10.9 (13.9) �11.7 (13.5) �10.2 (14.3) �9.9 (14.1) �11.9 (13.7) �9.9 (12.4) �11.8 (15.1) �11.7 (14.4) �10.1 (13.4)

P value <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001

aParticipants were randomly assigned independently to each factor. Data were provided for full sample and separately by factor. Sample size for each factor totaled

196; therefore, sample size summed across rows exceed 196. FCRI ¼ Fear of Cancer Recurrence Inventory; T0 ¼ baseline; T1 ¼ 4 weeks; T2 ¼ 8 weeks.
bParticipants randomly assigned to telecoaching had a higher rate of completed week 4 and week 8 assessments.
cThese numbers indicate sample sizes at randomization, which are lower at T1 and T2 because of attrition.
dFCRI total score does not include Coping and Reassurance subscale items. FCRI total score range ¼ 0-120, with a higher score reflecting a higher level of fear of

recurrence.

Table 4. Intent-to-treat analysis of main effects: FCRI total score at T2 (week 8)

Component No.

Estimated
least squares

mean
Estimateda T2-T0
difference (95% CI)

Difference of
estimated differences

(95% CI)
Effect size T2-T0

difference (95% CI)
Difference of

estimated effect sizes PbT0 T1 T2

Relaxation
Yes 98 54.5 48.8 42.8 �11.62 (�14.22 to �9.02) �1.69 (�5.39 to 2.01) �0.67 (�0.82 to �0.52) �0.10 (�0.31 to 0.12) .37
No 98 51.7 45.1 41.8 �9.93 (�12.57 to �7.29) �0.57 (�0.72 to �0.42)

Worry practice
Yes 99 53.3 48.0 43.8 �9.51 (�12.18 to �6.85) 2.52 (�1.18 to 6.22) �0.55 (�0.70 to �0.39) 0.14 (�0.07 to 0.36) .18
No 97 52.9 45.9 40.8 �12.03 (�14.61 to �9.45) �0.69 (�0.84 to �0.54)

Cognitive restructuring
Yes 98 53.3 48.1 43.7 �9.69 (�12.43 to �6.95) 2.17 (�1.55 to 5.89) �0.56 (�0.72 to �0.40) 0.12 (�0.09 to 0.34) .25
No 98 52.8 45.8 41.0 �11.86 (�14.36 to �9.35) �0.68 (�0.83 to �0.54)

Telecoaching
Yes 97 52.8 45.7 41.2 �11.55 (�14.12 to �8.98) �1.56 (�5.26 to 2.14) �0.66 (�0.81 to �0.52) �0.09 (�0.30 to 0.12) .41
No 99 53.4 48.1 43.4 �9.99 (�12.66 to �7.32) �0.58 (�0.73 to �0.42)

aEstimated as least squares means from mixed model containing time (T0, T1, T2) and treatment condition (relaxation, worry practice, cognitive restructuring, tele-

coaching) and first-order time � treatment condition interaction terms. CI ¼ confidence interval; FCRI ¼ Fear of Cancer Recurrence Inventory; T0 ¼ baseline; T1 ¼ 4

weeks; T2 ¼ 8 weeks.
bP value from 2-sided t test of linear contrast of least squares means.
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FoR reduction. Improvement was observed postintervention and
1 month later. More than one-half of all BCS reported clinically
significant improvement in FoR. Improvements were similar in
magnitude for relaxation, cognitive restructuring, and worry
practice compared with HMC. BCS randomly assigned to tele-
coaching had higher FoRtitude site use and retention compared
with no telecoaching. Across treatment arms, increased self-
efficacy postintervention corresponded with FoR reductions at 1
month follow-up. BCS reported improvements in anxiety, de-
pression, fatigue, sleep, cognitive functioning, and health-
related quality of life independent of content received (CBT vs
HMC), survivors’ stage and age at diagnosis, time since diagnosis
and treatment completion, and current hormonal therapy.

Though contrary to our hypothesis, the lack of main effects
between CBT and HMC is an important result in its own right.
Recent meta-analyses of FoR interventions demonstrated CBT
is effective in reducing FoR, though traditional CBT had small
effect sizes with more robust effects reported with contempo-
rary CBT (20) and mindful meditation (19). Our negative results
with traditional CBT (relaxation, cognitive restructuring) vs
HMC may be due to our inability to detect a small effect. We an-
ticipated a robust effect with worry practice, a contemporary
CBT technique (24,49), which was not observed. Neither did we
find an interaction effect for traditional CBT combined with
contemporary CBT. Previously, CBT demonstrated superiority to
relaxation in reducing FoR (24), which is consistent with our
negative finding with relaxation vs HMC. We included

relaxation because we previously found relaxation promotes
eHealth intervention engagement (46). Given the potential for
nonadherence and known decay in eHealth use (50), we sought
to maximize engagement and adherence through including re-
laxation. Although our results indicate relaxation has limited
efficacy over HMC for reducing FoR, relaxation did keep BCS en-
gaged supporting its value in eHealth interventions.

eHealth delivery may be responsible for our negative find-
ings. Therapist-delivered interventions demonstrated higher ef-
fect sizes than other platforms (eg, telephone), though only 3 of
23 trials used alternative means (20). Our eHealth platform may
have diluted intervention effects. However, few targeted FoR
interventions have used modalities that are scalable and over-
come barriers to psychosocial care (26), such as eHealth pro-
grams (27), highlighting the unique contribution of this study.
Research translating FoR interventions into scalable, remote de-
livery platforms improving accessibility to efficacious treatment
is a priority (51).

In the COVID-19 pandemic era, rapid uptake of technology-
enabled health care highlights the need for eHealth interven-
tions that deliver evidence-based treatments remotely. Given
the known decay in eHealth use over time (50), an appealing
feature of FoRtitude’s targeted approach was its brief duration.
However, longer intervention exposure, more intensive training
on CBT-based strategies, and greater inclusion of contemporary
CBT may be required for treatment effects (19). In contrast to
CBT, teaching HMC is relatively didactic and straightforward.

Figure 2. Intent-to-treat analysis of main effects: Fear of Cancer Recurrence Inventory (FCRI) change score T0-T2 (baseline to week 8) by component. Participants were

randomly assigned independently to each factor. Data were provided separately by factor. The sample size for each factor totaled 196. The estimated difference of least

squares means was calculated using a mixed model containing time (T0, T1, T2, corresponding to 0, 4, 8 weeks) and treatment condition (relaxation, worry practice,

cognitive restructuring, telecoaching) and first-order time � treatment condition interaction terms. The error bars represent a 95% confidence interval.
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Future research should examine more intensive eHealth treat-
ments with longer follow-up to achieve larger effects observed
in therapist-delivered interventions (24). Our findings provide
evidence that telecoaching increases eHealth adherence and
engagement. Overall, higher use of the FoRtitude site was asso-
ciated with greater reduction in FoR, though variability in
FoRtitude use suggests the “dose” needed to derive benefit
varies by individual. Future research should use innovative
adaptive designs, including MOST (36), to advance personalized
psychosocial eHealth approaches .

HMC, intended to be inert, may have taught BCS strategies
that bolstered self-efficacy, improving FoR. Associations be-
tween health behaviors, including diet, and FoR severity (52)
support this interpretation. Our findings are consistent with
previous trials reporting comparable improvement between
coping interventions and health content (53), including a
healthy-eating attention control (54) resembling our HMC.
Weight gain is a salient concern among BCS posttreatment (55)
associated with health risks, including recurrence (56), which
may be why FoRtitude HMC content may have lowered FoR.
This presents a methodological dilemma for eHealth trials
when an attention control is intended to hold website use con-
stant to isolate potential benefit from treatment content.
Alternative attention control designs are needed (57).

We required elevated FoR for eligibility, which few FoR inter-
vention trials have done (20). Although BCS had elevated FoR at
screening, FoR levels may fluctuate around the time of annual
surveillance (58), and we cannot rule out regression to the mean
as an explanation for the reduction from baseline to
postintervention.

Our findings must be interpreted while considering the fol-
lowing limitations. We individually evaluated 3 CBT compo-
nents comparing each with an attention control because we
wanted to control for eHealth site use while only varying con-
tent (CBT vs HMC). Our design did not include an observation-
only control, which is a limitation. We did not assess treatment
expectancy to control for the potential nonspecific therapeutic
effects of participating in an FoR intervention trial, explicitly de-
scribed in recruitment materials and the consent as aimed at re-
ducing FoR. Most adults in the United States use the internet for
health-related information (59), so it is possible that study par-
ticipation led BCS to seek additional information to decrease
anxiety; we did not, however, measure this potential confound.

To our knowledge, this is the first trial to evaluate an
eHealth intervention for managing FoR using CBT and tele-
coaching. Our findings support the value of telephone-based
motivational interviewing to promote eHealth adherence. We
report an initial step toward the development of a model for in-
tervention delivery that is highly scalable and widely dissemi-
nable at low cost, while pointing to priorities for future targeted
eHealth interventions for the management of this pervasive
and distressing concern.
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Table 5. Number of participants who read assigned lessons and used assigned tools (N¼ 196)

Component No. assigned

Completed at
least 1 lesson,

No. (%)

Completed
both lessons,

No. (%)

Completed at least 1
lesson and used tool,

No. (%)

Completed at both
lessons and used tool,

No. (%)

Requested at
least 1 text,

No. (%)
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General health þ gen-

eral nutrition þ nutri-
tion for BCS

74 38 (51.4) 35 (47.3) —a —a 3 (4.1)

aDuring analysis of FoRtitude website use data, it was discovered that BCS randomly assigned to this experimental group did not receive access to the food diary tool,

which per the study design should have been released during week 3. Therefore, data on use of the didactic content and tool are not available. BCS ¼ breast cancer

survivors.
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